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CxeneHeBi pa^H xa paAn JlopaHa 
B ajire 6 pi KOMnjieKCHHX KBaxepnioHiB 


T. C. KySBMGHKO 


Taylor’s and Laurent’s expansions of G-monogenic mappings taking values in the 
algebra of complex quaternion are obtained and singularities of these mappings are classi- 
hed. 

B ajirebpe KOMnneKcnnix KBaTepHHHHonoB nojiynenni TeitjiopoBCKne n jiopanoBCKHe 
pasjioJKenna G-Monorennuix OToSpancennii, KjraccH 4 )Hu;HpoBaHbi nx ocobbie toukh. 


1. Bcxyn. Hexaii EI(C) — ajire6pa KBaTepmomB nafl nojieM KOMnjieKCHHx 
HHceji C, 6a3HC 55 koi CKjiaflaeTBC55 3 oflHHHpi ajire6pH 1 i ejieMeHxiB I, J, K, 
5IKHX BHKOHyiOTbCH HacTynni npaBHjia MHO>KeHH5i: 

I‘^ = J‘^ = K‘^ = -1, IJ = -JI = K, JK = -KJ = 1^ KI = -IK = J. 

Po3rji5iHeMO B ajireGpi IHI(C) iHniHii 6a3HC {ei, 62 , 63 , 64 }, po3Kjiafl ejieivieH- 
xiB 55Koro B 6a3Hci {1, /, J, iP} Mae BHrji5ifl 

ei = i(l + i/), e2 = ^{l-il), e3 = ^{iJ - K), = + K), 

i — y5IBHa KOMHJieKCHa Ta6jIHII,5I MHOXCeHHH B HOBOMy 6a3HCi 
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HopMa KBaxepHioHa c = X CfcCfc, G C BH3HaHaeTbC5i pibHicTio 
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(1) 


a ajireGpn ]HI(C) b pbOMy 6 a 3 Hci e cyMOio ifleMnoxeHTiB: 1 = 61 + 62 - 
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Po3rji5iHeMO jiiHiiiHi 4)yHKii,ioHajiH fi: IHI(C) —C Ta /2: IHI(C) —C, 

noKjia^aiOHH 

/i(ei) = /i(e3) = 1, /i(e2) = fiie^) = 0, 

/2(e2) = /2(e4) = 1, /2(ei) = /2(e3) = 0. 

Hexaii 

il = 1 , ^2 = CLlGi + < 2262 ? ^3 = + ^ 2^2 

npH flfc, e C, /c = 1, 2 — TpiHKa jiiniiiHO nesajiexcHHx BeKTopia nafl nojieM 
fliiicHHx HHceji R (flHB. [U c. 223 ]). LI,e osHanae, mo piBHicTb 

OL\i\ + (^2^2 + = 0, 0^1, OL2i 0^3 G R 

BHK0HyeTbC5I TOfli i TijIBKH TOfli, KOJIH «! = 0^2 = 0^3 = 0. 

BH^ijiKMO B ajireGpi EI(C) jiiniftHy o6ojiOHKy E-^\ = {C = xi\ + yE + 
zE: x,y, z G R} nafl nojieM miicHHx hhcoji R, nopo^xceny BOKTopaMH 
^1,^2, ^3- 06 jiacTi n TpHBHMipHoro npocTopy R^ nocTaBHMO y BiflnoBiflHicTb 
oGjiacTb : = {C = + yh + : (x, y, .2) G Q} b £'3. 

BaefleMO nosHaxenHx ^1: = /i(C) = x + yai + zhi, ^2- = / 2 (C) = 

x+ya2+zb2- Tenep ejieivieHT C G £3 Moxcna noflara y BHrjixfli ( = ^161+^262, 
i sriflHO BHSHaxeHHx ([1]) 

IICII = VK 1 P + I 6 P. ( 2 ) 

nosHaxHMO Hopes fk{E^): = {fk{C) ■ C ^ ^3}? k = 1 , 2 . BifliviiTHMO, mo 
B noflajibinoMy icTOTHHM e npHnymoHHx: fi{E^) = /2(£3) = C- Ohobh^ho, 
mo BOHO Mae Micpe TOfli i tIjibkh TOfli, kojih xona 6 o^ho s hhcoji y KOxcHiii 
3 nap (ai, 61), (02, 62) nanexcHTb C \ R. 

Henepepane BmoGpaxcoHnn $ : —)• HI(C) (a6o $ : —> IHI(C)) 

nasHBaeTbcn npaeo-G -mohoschhum (a6o Aieo-G-MOHOzennuM) b o6jiacTi 
G.Q C £3, nK TTT o ^ (a6o AncJ^epenmnoBHe sa PaTO y Koxcnin Tonpi mei’ 
o6jiacTi, to6to nnmo flJin koxchobo G icnye ejieMOHT (a6o $^(C)) 

ajiroGpn IHI(C) TaKnn, mo BHKonyeTbcn pianicTb 

lim (^(C + eh)-^(C))e-^ = h^'(C) If h e E^ 

£- 5 - 0+0 V / 
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|^a6o lim^ (8(C + eh) - 8(C)) = ^'{Qh ^h e 

Is posKjiafly pesojibBeHTH (^hb. |0]) 

{t - 0“^ = ei + 62 , y t eC: 

t - bl t - 42 

BHnjiHBae, ipo tohkh (x, y, z) e 5 iKi BiflnoBiflaiOTb HeoGopoTHHM ejieivieH- 
TaM C = xii + yE + zE £ ^ 3 , Jie>KaTb na np 5 iMHx 

: X + ^ Re ai + 2; Re 6i = 0, y Im ai + 2; Im 61 = 0, 

C\ 

L : a; + ^ Re 02 + 2; Re 62 = 0, y Im 02 + 2; Im 62 = 0 

B npocTopi np5iMHM L^, nocTaBHMO y BiflnoBiflHicTb KOHrpyeHTHi im 
np5iMi B £'3. 

B po6oTax [2j — [1] pisHHx KjiaciB 4)yHKii,iH KBaTepHioHHoi’ SMinHoi’ 
BCTaHOBjieHO aHajiOBH KjiacHHHHx pesyjibTaTiB KOivinjieKCHoro anajiisy, soKpe- 
Ma, flOBefleno aHajiorH inTerpajibHHx TeopeM Komi, iHTerpajibHo’i 4)opMyjiH 
Komi, TeopeMH Mopepa Ta ^ocjiiflxceHO posKjiaflH b CTeneneBi psiflH i psiflH 
Jlopana. 

B po6oTi PI G-MOHoreHHHx BifloGpaxcenb OTpHiviano anajiorH iHTe- 
rpajiBHoi’ TeopeMH Komi fljiH KpHBOJiiHiiiHoro i noBepxHOBoro iHTerpajiiB Ta 
aHajior iHTerpajibHoi’ 4)opMyjiH Komi. 

B piii po6oTi OTpHMano posKjiaflH G-mohotohhhx Biflo6pa>KeHb b pn^H 
Teftjiopa i Jlopana, a Taxom sfliiicHeHO KjiacH4)iKaLi,iK) oco 6 jihbhx tohok sra- 
flaHHx Biflo6pa>KeHb. 

2. CxeneHeBi pa^H i G-MOHorenni Bi^o6pa:»ceHHH. Besnocepe^He 
sacTOcyBaHHH cnoco6y posKjiafly rojiOMop4)HHx 4)yHKi[,iH, m,o 6a3yeTbC5i Ha 
posKjia^i B pHfl Hflpa Komi (^hb., nanpHKjiafl, [7[ c. 107]), ^o npaBO-G- 
MOHoreHHoro b oGjiacR BifloGpaxceHHH — > IHI(C), flOSBOJine OTpn- 

MaTH Horo posKjiafl b CTeneneBHH pnfl 

CX) 

•l-(C) = ^(C - Co)>„ (3) 

n=0 
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B Kyjii 3 ii,eHTpoM y 4)iKC0BaHiH TOHU,i Co £ MeHinoro pa^iyca, Hi>K BiflCTanb 
Bifl TOHKH Co flO Me>Ki dQ(^] TyT 



a 7^ BHSHaHeHa b poGoTi [Bj. U,e noB’sisaHO 3 thm, ipo b nepiBHOCTi ||a6|| < 


2V2 II a||||6|| KOHCTaHTa 2^/2 ne MO>Ke Gyra BaMineHa o^HHHpeio. 


ripoTe, BHKopHCTOByiOHH npe7CTaBjieHH5i npaBO-G-MOHoreHHoro bifloGpa- 
>KeHH5i $: —> HI(C) Hepe3 anajiiTHHHi 4 )yHKii,ii KOivinjieKCHOi BiviiHHOi, 

noKa>KeMO, mo npaBO-G-MOHoreHne BifloGpa^KeHHsi $ b Kyjii B{(q,R): = 

^ : lie “ Coll < pafliyca R: = min ||C “ Co|| 3 penTpoM b poBijib- 

C&dfl( 

Hill TOHpi Co £ nopaoTBCH y BHrjinpi pnpy (El). 

PoBBJIHpaiOHH HHTaHHH HpO pOBKJiap G-MOHOreHHHX BifloGpaHceHB 

Qq —)• HI(C) i —> HI(C) b CTeneHOBKH pnp, Gob oGMexceHHH 

BarajiBHOCTi Gypeivio BBaxcaTH, ni,o oGjiacTb c £"3 e oGivieHceHOK). 

Hexaii Co: = 3:0^1 + yoE + zois — pobijibHa 4 )iKCOBaHa TOHKa oGjiacTi 
i i?o: = min ||C — ColL A® nepoB dQ(^ noBHaneHO Mexey oGjiacTi b E^. 

BiBbMeMO Kyjiio ©(Co, Ro) • = {C ^ ^sHIC “ Coll < ^0} b E^ papiyca Rq 3 

pOHTpOM B TOHpi Co- 

rioBHaHHMO nepoB Cio: = xo + CLiyo + hzo i C20: = a:o + 022/0 + & 2 ^o 

TOHKH KOMHJieKCHOi njIOm,HHH, HKi BipHObipaiOTb TOHpi Co 3 a 4 )OpMyjiaMH 

Cio = /i(Co) i C20 = /2(Co), a nepoB Di i D2 — oGjiacTi b C, Ha HKi KyjiH 
0 (Co,^o) BipoGpaxcaeTbCH BipnoBipno 4)yHKH,ioHajiaMH fi i /2. 

Hexaii R: = min< Rq , min |ri — Cio| , min |r2 — C20I k fle nepeB dDi 

^ TiGdDi t2G9I?2 ^ 

i dD2 HOBHaneHO bipnobipHO iviexci oGjiacTeii Di i D2. Hepe3 U{^iq,R) := 

{Cl G C: iCi-Ciol < R} i U{^20,R) ■= {C2 G C: IC2-C20I < R} noBHanHMO 

KpyrH papiyca R b KOMHjieKCHift njioipHHi 3 peHTpaMH BipnoBipno b TOHKax 

Cio i C20- 

HoKaxceMO, ipo npepcTaBjieHHx (phb. |Bj) 


^(C) — ^i(Ci)ei + p 2 (C 2 )e 2 + p 3 (Ci)e 3 + ^ 4 (C 2 )e 4 , 


( 4 ) 
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fle Fi i F3 — fle5iKi rojiOMop4)Hi b U{^io,R) 4)yHKii,ii, a F2 i F4 — ^esiKi 
rOJIOMOp 4 )Hi B U (^205 R) 4 ^yHKII,il, fl 03 B 0 JI 5 ie OTpHMaTH pOSKJiafl npaBO-G- 
MOHoreHHoro Biflo 6 pa>KeHH 5 i b CTeneneBHH psifl 

CX) 

i’(c)=E(f - <;»)>" ( 5 ) 

n=0 

B oSjiacTi B{Co,R) ■■= {C 6 £3: MO 6 U{Oo,R),MO 6 U{i20,R)}, a 

npeflCTaBjieHH 5 i 

^(C) = + -^2(6)62 + -^3(6)63 + -^4(6)64 , (6) 

fle Fi i F4 — fleHKi rojiOMop4)Hi b U{^io,R) 4)yHKu,ii, a F2 i F3 — ^e- 
5 iKi rojiOMop4)Hi B U{^ 20 ^R) (J^yHKpii, fl 03 B 0 Ji 5 ie OTpHMaTH po 3 Kjiafl jiIbo- 
G-MOHoreHHoro BifloGpanceHHH b CTeneneBHH pnfl 

CX) 

= ( 7 ) 

n=0 

B o6jiacTi B{(o, R). 

OcKijiBKH 3 a no6yflOBOK) o6jiacTb B{(q,R) e onyKjioio b nanpHMKy npn- 
MHX , TO B hIh npaBO-G-MOHorenne BifloGpaxceHHH $(C) noflaoTbCH y 

BHTjiHfli dH), a jiiBO-G-MOHoreHHe BifloGpaxceHHH $(C) noflaoTbCH y BnrjiHfli 


TeopeMa 1 . Hexau fi{E^) = f2{E^) = C, eidodpaoKennsi — > 

HI(C) — npaeo-G-MOHoseHHe, a $ : —> IHI(C) — Aieo-G-MOHoeeHue e 
doeiAhHiu odMeoiceHiu o6Aacmi C E^ i (q E Todi e o6Aacmi 5 (Co 5 R) 
eidodpaoKCHHA $ nodaemhCA y emAJidi cyMU adcoAfomno adioiCHOdo cmene- 
Heeoeo pndy (ED; e AKOMy 

Pn CL-n^l “ 1 “ ^^^,63 “H ; (8) 


i ttn , bn ,Cn ,dn — Koecfyiyieumu pndie TeuAopa (^yuKyiu 


n=0 

CX) 

n=0 


f 2 (o) = E - 60)". 

n=0 

CX) 

T,fe) = E'*»te-6o)", 

n=0 


( 9 ) 
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^Ki MicrriHmbCH y npedcmaeAenni dH) eido6pa9fceHHH $(C) "npu ( G R), 

a $ nodaemhcn y eusA^di cyuu adcoAwmHO 36iDiCHOzo cmeneHeeoso pndy 
(0 ; e AKOMy 

Pn = a^ei + 6^62 + c^es + (10) 

idn , bn ,Cn ,dn — Koe^iyieHuiu p^die TeuAopa (f)yHKyiu 

OC 

n=0 

CX) 

m2) = Y.^,M2-i2or, 

n=0 

AKi MicmAmhCA y npedcmaeAenm (Ej) eidodpaofceHHA $(C) C £ ^(Co? R)- 
/l^oeedeHHA. OckIjibkh y npe^CTaBjieHm dl]) 4 )yHKii,ii Fi,F^ rojiOMop 4 )Hi 
B Kpysi a 4 )yHKii,ii F2, F4 rojiOMop 4 )Hi b Kpysi U{^ 20 ^R)^ to y 

BiflnoBiflHHx Kpyrax p5iflH (ED aOcojiiOTHO sOixcni. Tofli npn Bcix ( G R) 

piBHicTB dlD HaOyBae BHrji 5 ifly 

CX CX 

^(C) = ^ CLni^l — ^ hn{i2 “ 6 o)’^e 2 + 

n=0 n=0 

CX CX 

+ ^ C„(^1 — ^ dn {^2 — 60)*^64. 

n=0 n=0 

SBiflCH, BpaxoByiOHH cniBBiflHomeHH 5 i 

(C - Co)"ei = (Ji - 6o)"ei, (C - Co)"e 2 = (6 - e 2 o)"e 2 , 

( 12 ) 

(C - Co)"e3 = (ft - fto)"e3. (C - Co)"e4 = (ft - fto)"e4 
Bcix (^G£'3in = 0 ,l,..., npHxoflHMO flo posKjiafly (ED, Koecj^ipieHTH 
5 IKOrO BH3HaHaK)TBC5I piBHiCTK) (jHD , npH pbOMy p55fl (ED aOcOJIIOTHO 36iraeTbC55 
B oOjiacTi B{(q, R). rioBHicTK) aHajioriHHO ^obo^htbcsi piBHicTb (ED- TeopeMy 
flOBeflOHO. 

Tenep Tax, 5 ik i rojiOMop 4 )HHx 4 )yHKii,iH KOMnjieKCHOi BMinHoi’ (flHB., 
HanpHKjiafl, [7[ c. 118]), BCTaHObjiioeTbcsi HacTynna TeopeMa e^HHOCTi G- 
MOHoreHHHx BifloGpaxceHb, 5 iKi BHBHaxeHi b oOjiacTi C £"3 i npHHMaiOTb 
3HaHeHH5i B ajireOpi IHI(C). 


A(ft) = - fto)’ 

n=0 

00 

F4iii) = Y.Fii-iioy 


( 11 ) 


n=0 
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TeopeMa 2. Hkui^o dea npaeo-G-MOHoeenm eidodpaMcemn —> 

EI(C), ^ 2 '- ^ IHI(C) e doeiAhuiu o6Aacmi C cnienadawm'h e 

deAKOMy OKOAi doeiAhHoi GHympiiuHhoi mouKU o6Aacmi mo eonu momo- 
CHCHO pieni y eciu o6Aacmi 

AHajioriHHa Teopeivia cnpaBefljiHBa i jiiBO-G-MOHoreHHHx BifloGpa- 

>KeHB. 

SasHaHHMO, mo cniBnaflanHsi Biflo6pa>KeHB —> IHI(C) i $2 ^ ^ 

HI(C) Ha MHOHCHHi TOHOK, HKa mIcthtb xoHa 6 OflHy rpaHHHHy TOHKy o6jia- 
CTi , e HOflOCTaTHiM ^jih totohchoi piBHOCTi H,HX BifloGpaxcoHB y Bciii 
o6jiacTi TaK, HanpHKjiafl, SHaneHHH G-MOHoroHHHx b BifloGpaxceHB 
^i(C) = C^s i ^2(0 = 0 cniBnaflaiOTB fljiH Bcix G npoTe ho cniBnafla- 

K)TB TOTOHCHO. 

3. Ph^h JlopaHa i KjiacHcJjiKapiH oco6jihbhx tohok G- 
MOHoreHHHX Bi^o6pa:»ceHb. PosrjiHHeivio HHTaHHH npo posKjiafl npaBO- 
G-MOHoreHHoro BifloGpaxceHHH $: —> HI(C) i jiiBO-G-MOHoreHHoro Bifl- 
o6pa>KeHH5i $: /C^ —> HI(C) b pn^ JlopaHa BiflHOCHO tohkh Co • = xoii + 
yoE + '2^0^35 BBaxcaiOHH, m,o BifloGpaxcoHHH saflane b HeoGMexceniH o6jiacTi 

/C^: = {C G -£^3: 0 < r < iCi - 6o| < -R < 00 ,0 < r < IC2 - 6o| < ^ < 00} . 

TeopeMa 3. Hexau fi{E^) = f 2 {E^) = C. Todi kookhc npaeo-G- 
MOHOscHHe eido6pa9fceHHA $: /C( —> IHI(C) e odAacmi nodaemhCA e niu 
y eusAAdi cyuu adcoAwmno adiotcHoso pAdy 

00 

■I'lc) = E (<; - ' ( 13 ) 

n=—oo 

de Koetjjiyienmu Pn euaHaHawmhCA (f)opMyAaMU ([S]), e akux an^bn, Cn, dn — 
Koe(f)iyieHmu pAdie JlopaHa ^yuKym 

00 00 

mi) = E “"(«i - ?“)"> -^2(e2) = E ''"(f^ - «2o)", 

n=—oo n=—oo /i/l\ 

CX) cx 

mi)^ E c„(ei-6o)", -^4(6)= E 


n=—oo 
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n=—oo 









^Ki MicmHuibCH 6 po3KJiadi 01]) eido6pa9fceHHH $(C); ^ Aieo-G-MOHosenne 
eido6pa3fceHHA $ : }C(^ —)• EI(C) nodaembCA e o6Aacmi ICc^ y eusAAdi cyMU 
adcoAwmHO adioiCHOdo pndy 

OO 

$(c) = E > (15) 

n=—oo 

de Koe(f)iyieHmu Pn euaHaHawmhCA (fjopuyAaMU (M, 6 AKUX Tin, bn-, Cn, dn — 
Koe(f)iyieHmu pndie Jlopana (f)yHKyiu 

DC 

Gii)^ E «"(«!-eio)". 

n=—oo 

OO 

-^3(6) = ^ “ 60)^, 

n=—oo 

AKi MicmAmhCA 6 po3KAadi (ED eidodpaotceHHA $(C) npu ( E }C(. Upu yto- 
’^y (C “ Co)*^ npu n = — 1, —2,... 6 pienocmAX QT^ . f|T5l) euaHauaemhCA 
piemcmw (C - Co)"" := ((C - Co)"^)"’'- 
/^oeedeHHA. OckIjibkh b noflanm (jlD 4 )yHKu,ii Fi, F 3 rojiOMop 4 )Hi b kIjib- 
pi {^1 E C: r < |^i — ^io| < F}, a 4)yHKLi,ii F 2 , F 4 rojiOMop4)Hi b Kijibpi 
{.^2 e C: r < 1^2 ~ ^ 2 o| < TO pHflH pTlp y BiflnoBiflHHx Kijibpax aGcojiio- 
THO 36i>KHi. BHKopHCTOByiOHH posKjiaflH QTID . pibHicTB (jlD HaGyBao BHrjiHfly 

CX) CX) 

^(C) = ^ “ 6o)'^ei + ^ bn((2 — ^2o)'^e2 + 

n=—oo n=—oo 

OO OO 

+ ^ Cn(6 “ 6 o)’^e 3 + ^ dn {^2 — ^ 2 oTe.i- 

n=—oo n=—oo 

Tenep, BpaxobyiOHH cniBBiflHomeHHH Qnp . 5 iKi BHKOHyiOTbca npn bcix pi- 
jiHx 3 HaHeHH 5 ix n, OTpHMyeMO po 3 Kjiap BipoGpaxcenHsi $ b aGcojiiOTHO 36 i- 
>KHHH B oGjiaCTi }C(^ p 55 p QT^D . KOe 4 )ipieHTH 55 KOrO BH 3 HaHaK)TbC 5 I piBHOCT 5 I- 
MH (ED- rioBHicTK) aHajioriHHO poBopHTbCH po 3 Kjiap y p 5 ip JlopaHa jiibo-G- 
MOHoreHHoro BipoGpaxcoHHsi (ED- TeopeMy poBepeno. 

CyxynnicTb HjieniB pi^py JlopaHa (IT^ (a6o fjTHp) 3 HOBip’eMHHMH CTone- 
HHMH Ha3HBaK)Tb HOBO upaeuAhHOK) uacmuHOK)^ a cyKynHicTb HjieHib pboro 
pnpy 3 bip’eMHHMH CTenoHHMH — soaoghok) HacmuHoio pnpy Jlopana. 


m 2 ) = E bM2 - m 


n=—oo 

OO 


( 16 ) 


m) = E J>(«i - ^l»)’ 


71 .=—nn 
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KoMnaKTH4)iKyeMO ajireGpy EI(C), flOflaiOHH flo Hei’ HecKiHHeHHO aiflflajie- 
Hy TOHKy oo, flo 5 ikoi np5iMye KO>KHa nocjiiflOBHicTb Wn : = + r2,ne2 + 

T3,ne3 + T4,„e4, fle rp„, r2,n, Ts^n, n^n ^ C, y BHnaflKy KOJIH xona 6 OflHa 3 
nocjiiflOBHOCTeii ri^^, r2,n, 36iraeTbC5i flo HecKiHHeHHO BiflflajieHOi 

TOHKH pObniHpeHOl KOMnjieKCHOl njIOmHHH. 

ripHnycTHMO Tenep, ipo npaBO-G-MOHorenHe Biflo6pa>KeHH5i $: /C® —> 
HI(C) i jiiBO-G-MOHoreHHe Biflo6pa>KeHH5i $: /C® —HI(C) baflani b o6jiacTi 

/C®: = {C G £^3: 0 < |<^i - <^io| < i? < oo , 0 < |<^2 - 6o| < R < oo} . 

riobHaHHMO nepeb : = {( e : \^i - ^io\ < R, |<^2 - 6o| < R}- 
CnpabefljiHBa HacTynna TeopeMa. 

TeopeMa 4. Hexau fi{E^) = f 2 {Es) = C. Rkui^o po3KJiad f TTBI) eido6pa- 
DiceHHH 4> : /C® —> IHI(C) ; 

1) He Micmumh sojioGHoi nacmuHU, mo eido6pa9fceHHH 4> Mae CKinHenm 
epaHui^i 

lim $(C) (17) 

C^Co + e*, 

C ^ {Co + e* • e* G U L^} 

2) Micmumh Aume CKmucHHe hucao dodauKie y soAoeniu Hacmuni, mo 
xona 6 npu odnoMy anaHCHHi k = 1 a6o k = 2 eidodpaatccHHA 4> Mae necKm- 
HCHHi spanuyi 

lim ^(C) (18) 

C —^ Co + e^, 

C ^ (Co + 4 - 4 ^ 

e ycix moHKax Co + G /C® fl {Co + G L^}; 

3 ) Micmumh uecKiuHeHue hucao dodauKie y eoAoeuiu Hacmuni, mo xona 

6 npu oduoMy auaHCHui k = 1,2 eidodpaeuccHUA 4> a6o Mae uecKiuHCHuy 
dpauuyw, a6o hc Mae ni CKiuHCUHOi, ni uecKiuHCHUoi spauuyi e ycix monnax 
Co + G/C® n (Co + e^: G 

AuaAosiHui meepdofccHHA cnpaeedAuei dAA Aieo-G-MOHOseunux eido6pa- 
atCCHh. 
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/^oeedeHHH. Biflo6pa>KeHH5i $ b o 6 jiacTi /C® no^aeTbcsi y BHrjisifli dH), 
(]3yHKii,ii Fi, F 3 rojiOMop4)Hi b npoKOJiOTOMy OKOJii U{^iq,R) \ {^ 10 } tohkh 
^ 10 , a 4)yHKLi,ii F 2 , F/i rojiOMop4)Hi b npoKOJiOTOiviy OKOJii U{^20^R) \ {^ 20 } 
TOHKH ^20 • 

Po3rji5iHeMO BHna^OK, kojih posKjiafl (IT^ ne mIcthtb rojiOBHoi’ HacTHHH, 
to6to Mae bebjiha (E]). IlpH pbOMy Koecj^ipieHTH p^iflib Jlcpana (Ell) noB’^sani 
3 Koe4)iii,ieHTaMH pa^y (E]) cniBBiflHomeHH5iMH (jH]), 3 hkhx, b CHjiy piBHOCTeii 
= 0 npH n = — 1, —2,..., cjiiflyiOTb pibHOCTi an = bn = Cn = = 0 npn 

Bcix Bifl’eMHHx iHfleKcax n. OTxce, p^iflH Jlcpana (EH) b OKOJiax BiflnobiflHHx 
TOHOK 1 ^ 10 , 1^20 e p 5 iflaMH Teiijiopa cboix cyM i TOMy 4)yHKu,ii Fi, F 2 , F 3 , 
F 4 3 pibHOCTi dH) e rojiOMop4)HHMH y BiflnobiflHHx oGjiacTHx U{^io,R) hh 
U (^205 R)- ToMy BifloGpaxccHHH dH) Mae CKiHneHHi rpaHHpi (ITTI) b ycix TOHKax 
Co + 6* G JC^ n |Co F 6*: e* G F^ U F^|. 

PoBTjiHHeMO Tenep BHna^OK, kojih rojiOBHa nacTHHa po3Kjiafly fITEI) Mi- 
CTHTb JIHHie CKiHHeHHe HHCJIO flOflaHKib, To6tO B (ESI) TijIBKH CKiHHeHHe HHCJIO 
BiflMiHHHx bifl HyjiH KoecJiipieHTib pn npH Bifl’eMHHx n. Tofli i3 cniBBiflHomeHb 
, HKi noB’HoyiOTb Koe4)iH,ieHTH pn^iB Eopana (Eli) 3 KoecJiipieHTaMH pn^y 


(Ell) . BHHJIHBae, mo Bci rOJIOBHi HaCTHHH pHflib (EH) He MiCTHTb HeCKiHHeHHOi 
KijiBKOCTi flOflaHKib i rojiOBHa nacTHHa xona 6 OflHoro 3 hhx Bi^Minna bifl 
TOTOJKHOrO HyjIH. ToMy TOHKa ClO He e iCTOTHO OCoGjIHBOK) TOHKOK) flJIH (|3yH- 
Kpiii Fi, F3, a TOHKa C 20 ~ (JiyHKpift F2 i F4, ajie xona 6 OflHa 3 cJiynKpiii 
Fi, F2, F3, F4 Mae HOJHOC y BiflnoBiflHiH Tonpi. SbipcH BHHjiHBae, ipo xona 
6 opna 3 (JiyHKpiH Fi, F2, F3, F4 Mae HecKiHHOHHy rpaHHpio npH Ci Cio 
HH npH C 2 C 2 O 5 to6to rpaHHpH E5T) e TaKOxc HecKiHHOHHOK) npH k = 1 a6o 
k = 2. 

Po3rji5iHeMO, HapeiHTi, BHnapoK, kojih rojiOBHa nacTHHa po3Kjiapy fEEIl Mi- 
CTHTb HeCKiHHOHHO GaTHTO biflMiHHHX bifl HyjIH HJIOHiB, To6tO iCHye HeCKiH- 
HOHHO GaraTO BipMiHHHx Bip HyjiH KoecJiipieHTib pn npn BipeMHHx n. Topi i3 
cniBBipHomeHb (El) BHHjiHBae, ipo rojiOBHa nacTHHa xona G opnoro 3 pnpib 
fETI) MicTHTb HeCKiHHOHHO GaTHTO popaHKiB, a pe, B CBOK) Hepry, ooHanae, ipo 
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a6o TOHKa .^lo e Ictotho oco6jihbok) 4)yHKii,iH Fi hh F3, a6o TOHKa ^20 
e icTOTHO ocoGjihbok), npHHaiiMHi, oflmei’ 3 4 )yHKii,iH: F2 hh F/^. Toiviy 
Biflo 6 pa>KeHH 5 i $ ne MO>Ke mbth CKiHHeHHoi’ rpaHHpi b ycix TOHKax mhoxchhh 
/C®n{('o + e*: e* £ L^UL^}, ajie Bona Moxce MaTH b pnx TOHKax HecKinHenHy 
rpaHHu,K). 

Tax, HanpHKjiafl, 55x111,0 ^10 — nojiioc 4 )yHxii,ii Fi i Ictotho oco 6 jiHBa Toxxa 
(] 3 yHxii,ii F3, a ^20 ~ icTOTHO oco 6 jiHBa Toxxa 4 )yHXLi,iH F2, F4, to 4 )yHxii,i 55 Fi 
Mae HecxixxeHHy rpaHHpio b Toxpi ^10, a OTxce, rpaHHpsi (IT8|l e HecxinxenHOX) 
B ycix Toxxax Co + e* G /C® fl {Co + e* : e* G L]-}. 

y Bxnaflxy, xojih, Hanpxxjiafl, F 2 = 0, F 3 = 0, F 4 = 0 i Toxxa Cio e 
icTOTHO ocoGjihbok) 4)yHxu,ii Fi, Biflo6pa>xeHH5i $ xe Mae xi cxixxexxoi, 
xi xecxixxexxoi rpaxxx,i fITHI) b ycix Toxxax Co + e* G ^(HjCo + e*: e* G L^}. 
TeopcMy ^OBe^exo. 

rioxxTTx ycyxxoi ocoGjixboi toxxx, xojiK)ca a6o icTOTxo oco6jixBoi toxxx 
fljix G-Moxorexxoro b oGjiacTi /C® Biflo6pa>xexxx $: /C® — > IHI(C) bbo^xtbcx 
T ax, XX i BiflxoBiflxi xoxxttx ^jix rojiOMop4)xxx ({)yxxx,ix b xoMXjiexcxix 
xjioxi,xxi (flXB., xaxpxxjiafl, [71 c. 135]). A caMC, Toxxa Co xasxBaeTBCx: 

1) ycyenoTO ocodAueoio moHKOH) Biflo6pa>xexxx xxxi,o icxye cxixxexxa 
rpaxxx,x 

lim ^(C) = 

C —^ Co, 

C ^ (Co + e*: e* G U 

2) noAwcoM ({)yxxx,ii xxxi,o icxye xecxixxexxa rpaxxx,x 

lim $(C) = 00 ; 

C^Co, 

C ^ (Co + e*: e* G U 

3) icmomno oco 6 jiu 6 ok) mouKoio Biflo6pa>xexxx xxxi,o xifloGpaxcexxx 
$ xe Mae xi cxixxexxoi, xi xecxixxexxoi rpaxxpi xpx C —^ Co i C ^ (Co + 
e*: e* G Lj U L^}. 

rioBxicTio axaxorixxo flaxi xoxxttx bbo^xtbcx i flxx xiBO-G-MOxorexxxx 
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Biflo6pa>KeHb —> EI(C). 

3 TeopeMH m BHnjiHBae, mo isojibOBana oco6jiHBa TOHKa y G-MOHoreHHoro 
Bmo 6 pa>KeHH 5 i MO>Ke 6yTH jinme ycyBHOio, a y BHnaflKy, kojih Biflo 6 pa>KeHH 5 i 
Mae HeycyBHy oco6jiHBicTb b tohii,! oco6jihbhmh e Bci tohkh xo^a 6 OflHiei’ 
3 MHOxcHH /C® n {Co + cj: 6^ G a6o /C® fl (Co + £2- ^2 ^ 
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